We give some sufficient conditions for the existence of positive solutions of partial difference equation aA m+1,n+1 + bA m,n+1 + cA m+1,n − dA m,n + P m,n A m−k,n−l = 0 by two different methods.
Introduction
In this paper, we consider the linear partial difference equation A double sequence {A m,n } is said to be a solution of (1.1) if it satisfies (1.1) for m ≥ m 0 , n ≥ n 0 . A solution {A i, j } of (1.1) is said to be eventually positive if A i, j > 0 for all large i and j, and eventually negative if A i, j < 0 for all large i and j. It is said to be oscillatory if it is neither eventually positive nor eventually negative.
The oscillation of (1.1) has been studied in [2] . In the following, we mainly consider the existence of positive solutions of (1.1) by two different methods.
The method of fixed point
The following lemma will be used to prove our main results in this section. 
(ii) There exists a positive double sequence {λ m,n } such that for all sufficiently large m,n, Proof. We only give the proof of (i), and the other cases are similar.
Let X be the set of all real bounded double sequence y = {y m,n } ∞,∞ m=m0,n=n0 with the norm y = sup m≥m0,n≥n0 |y m,n | < ∞. It is easy to prove that X is a Banach space. We define a subset Ω of X as follows:
and define a partial order on X in the usual way, that is,
It is easy to see that for any subset S of Ω, there exist inf S and supS. We choose m 1 > m 0 , n 1 > n 0 sufficiently large such that (i) holds.
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Set
(2.6)
. Define a mapping T : Ω → X as follows:
From (2.7) and noting that y m,n ≤ 1, we have
Existence of positive solutions for PDEs Therefore, TΩ ⊂ Ω. Clearly, T is nondecreasing. By Lemma 2.1, there is a y ∈ Ω such that T y = y, that is, then from (2.9) and (2.10), we have
and so
which implies that x = {x m,n } is a positive solution of (1.1). The proof is complete.
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Similarly, we can get the following conclusions according to variant relations of coefficients of (1.1). Given a vertex z = (i, j) ∈ Ω, the two adjacent vertices (i + 1, j) and (i, j + 1) will be denoted by z R and z T , respectively, and the vertex (i + 1, j + 1) will be denoted by z RT .
Furthermore, we may also introduce an ordering for these vertices as follows: let w = (m,n) and z = (i, j) be vertices in Ω, we say that w precedes z, denoted by w ≤ z if m ≤ i and n ≤ j. As usual, we will denote the vertex (0,0) by 0. The vertex (k,l) and (m − i, n − j) will be denoted by δ and w − z respectively.
For each pair of vertices w = (m,n) ∈ Ω + and z = (i, j) ∈ Ω, we associate a real value f (w,z). Thus we have a function f defined on Ω + × Ω, and we say that f is positive if f (w,z) > 0 for all w ∈ Ω + and z ∈ Ω.
Consider the equation 
